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We, Johnson & Johnson, a Corporation 
of the State of New Jersey, United States 
of America, of 501 George Street, New 
Brunswick, New Jersey, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: 

The present invention relates to flexible, 
adhesive-coated sheet material and more 
particularly to pressure-sensitive adhesive- 
coated sheets, including adhesive tapes, 
and the method of making the same. 

Adhesive tapes are generally sold in roll 
form and are used for numerous purposes 
wherein adherence of the tape to the skin 
of the patient is required. These tapes are 
used for securing on dressings, wrapping 
injured limbs, and for many other uses in 
which the tape is adhered through its 
adhesive-coated surface to a patient's skin. 
In using surgical tapes, it is frequently the 
practice to tear off strips of tape of the 
required length rather than using scissors 
or other cutting means which frequently 
are not immediately accessible. Accord- 
ingly, the ease with which a tape can be 
torn is an important factor with respect to 
its use, and ready or easy tear is a highly 
desirable characteristic in surgical adhesive 
tapes. 

One of the difficulties in tearing tapes 
having woven fabric backings is that the 
warp threads near the edge of the tape do 
not always get broken during the tearing 
operation with the result that these threads 
unravel from the edge of the tape, leaving 
dangling threads both in the tape section 
that has been removed and on the tape re- 
maining on the roll. These loose sections 
of tacky threads are extremely annoying. 
Adhesive tapes in which the woven fabric 


backing is of rayon are particularly dif- 
ficult to tear in this manner without un- 
raveling of the threads along the tape edge. 

Another highly desirable quality in 
surgical adhesive tapes is to have the tape 
porous to permit the ready escape of mois- 
ture from the surface of the skin under- 
lying the tape. Where the tape is not 
porous and the moisture cannot escape 
from the underlaying skin, maceration of 
the skin may occur with resulting irritation 
to the skin under the tape, particularly 
where the tape remains on the skin for ex- 
tended periods of time. Although it is 
highly desirable to have the tape porous 
to permit evaporation of moisture from the 
skin, openings made through the tape to 
permit such evaporation also act as open- 
ings through which dirt can pass. It is 
accordingly desirable to avoid large open- 
ings through the tape while at the same 
time obtaining a tape with a high moisture 
vapor transmission rate. 

It is an object of the present invention 
to substantially reduce the degree of ravel- 
ing in woven fabric-backed adhesive- 
coated sheets resulting from tearing the 
same. It is a still further object of the 
present invention to prepare pressure - 
sensitive adhesive-coated sheets having im- 
proved tear characteristics which are highly 
porous but which at the same time act to 
filter out most air-borne contamination. 

Other objects and advantages of this in- 
vention will become apparent from the fol- 
lowing description taken in connection with 
the accompanying drawings, wherein are 
set forth by way of illustration and ex- 
amples certain embodiments of the inven- 
tion. 

It has now been discovered that adhe- 
sive tapes having substantially improved 
tear characteristics, wherein the backing of 
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the tape is of woven fabric, are obtained if moisture vapor transmission rate, while 
the pressure-sensitive adhesive coating of acting to filter out most air-borne 
the tape is pressed into the fabric backing contamination. 

at a plurality of paints distributed over The invention is further described with 
5 the surface of the tape to provide what reference to the drawings, wherein : — 70 
might be considered hollow adhesive pins Fig. 1 is a perspective view of a section 
in the woven fabric backing which act to of adhesive tape of the present invention; 
bond together the threads of the backing Fig. 2 is an enlarged view of a section 
at the points of adhesive penetration. This of the tape of Fig. 1; 

10 bonding of the fabric by the pressure- Fig. 3 is an enlarged, sectional view 75 
sensitive hollow adhesive pins, particularly taken along line 3—3 of Fig. 2; and 
near the edge of the tape, tends to anchor Fig. 4 is a schematic view illustrating the 
the threads within the woven fabric back- formation of the hollow adhesive pins, 
ing to each other. The presence of these Referring to the drawings, the tape 10 

15 hollow adhesive pins anchors the edge comprises a woven fabric backing 11 hav- 80 
threads of the fabric to adjacent threads ing on one side thereof a pressure-sensitive 

so that there is substantially less tendency adhesive coating 12. The adhesive coating 
for raveling to occur at the edge when the 12 is pressed down into the fabric backing 
tape is torn into sections, the edge threads 11 over the surface of the tape, as indi- 

20 breaking more readily during the tearing cated at depressions 13, forcing the adhe- 85 
operation. Furthermore, the tendency of sive down into the fabric backing in the 
edge threads to unravel during wearing of form of small hollow adhesive pins 14. 
the tape is substantially reduced. This This is best illustrated in Fig. 3. The back- 
problem of raveling is particularly acute ing fabric is of a relatively close wave with 

25 with fabric backings woven from synthetic very small interstices so that the hollow 90 

yarns such, for example, as rayon. adhesive pins 14, even though small, will 

These hollow pins of adhesive extending be pushed into the fabric and act to bond 

into the backing fabric are obtained, as together adjacent threads. Fabrics having 

hereinafter more fully described, by using open interstices not larger than about .003 

30 a thermoplastic pressure-sensitive adhesive inches are accordingly generally preferred. 95 

and pressing against the adhesive-coated Also, the area 13 of adhesive depression 

surface of the fabric small heated projec- should be spaced sufficiently close together 

tions which soften the adhesive and press to provide the desired anchoring and im- 

the softened adhesive down into the back- proved tear characteristics. Accordingly, 

35 ing fabric where it remains in the form of the depressions 13 should preferably be no 100 

a hollow adhesive pin, the hollow struc- more than about 0.080 inches from each 

ture being caused by lateral flow of some other. These depressions may vary in 

of the adhesive as it is forced into the size from .001 to .015 inches in diameter, it 

backing. Although the adhesive is pushed generally being preferred to form depres- 

40 down into the fabric by the method used, sions, where circular, of diameter of from 105 
microporous openings appear through the .003 to .006 inches. Although in the draw- 
hollow adhesive pin through which air and ings the depressions have been shown as 
moisture vapor can pass from one side of circular, the depressed area may take any 
the tape to the other. Probably, the shape, form or pattern and may, for ex- 

45 reason for the microporous openings is that ample, be in the form of squares, diamonds, 110 

the adhesive, when forced into the fabric or short lines. As most adhesive tapes are 

backing, tends to flow around the surface formed by slitting adhesive-coated sheets 

of the threads of the backing without com- of substantially greater width than the final 

pletely filling the interstices within the tape, the pattern of the depressed adhesive 

50 threads, thus leaving small air passages areas should preferably be such that the 115 

which extend through the hollow adhesive adhesive pressed into the fabric backing 

pins while at the same time adhesively will at some point contact each of the 

bonding together adjacent threads. What- threads from which the fabric is woven 

ever the reason, the resulting tape is found so that there will not be threads on the 

55 to be highly permeable to air and has a selvage edge after slitting which are not 120 

high moisture vapor transmission rate, bonded at spaced intervals of less than £ 

where a large number of small hollow adhe- inch, bonding distances of less than .1 inch 

sive pins are provided. At the same time, being preferred. 

the tape so^ made is substantially imper- The total depressed area of the adhesive 

60 meable to air-borne contamination because may be as great as 60% of the adhesive 125 

of the presence of adhesive in the fabric surface, the preferred generally being be- 

underlying the areas of perforation in the tween 2 to 12% of the adhesive spread sur- 

adhesive coating. Thus, a highly porous, face. If too much of the adhesive is 

adhesive-coated woven fabric of improved pressed into the fabric backing, there may 

65 tear is obtained which also has a high not be sufficient adhesive area remaining 130 
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to obtain the desired adherence to the 
patient's skin. Accordingly, the depressed 
area should generally not exceed more than 
about 6% of the adhesive surface. Also, 
5 care should be taken that the adhesive is 
not pressed through the backing so as to 
make the back of the tape tacky. 

Fabrics woven from cellulosic synthetic 
fibers, such as regenerated cellulose and 

10 cellulose acetate, however, have an excel- 
lent appearance and tend to soil much less 
readily than the conventional cotton fabrics 
used in making tape backings. Also, 
fabrics formed of synthetic cellulose fibers, 

15 such, for example, as rayon fabric, when 
coated with a pressure-sensitive adhesive 
can be torn more easily than woven cotton 
fabric of equal weight. However, despite 
these advantages of rayon fabric for use as 

20 backings for pressure-sensitive adhesive 
tapes, rayon and other synthetic cellulosic 
fiber woven fabrics are generally considered 
to be unsatisfactory for surgical tapes and, 
insofar as we are aware, are not presently 

25 used in this country. 

The primary objection to rayon as a 
backing for pressure-sensitive adhesive sur- 
gical tapes has been its poor performance 
under any conditions where the tape may 

30 become wetted during use. A rayon- 
backed surgical tape where coated with the 
conventional rubber-based pressure -sensi- 
tive adhesive of the type generally used in 
surgical adhesive tapes unless specially 

35 treated is found to delaminate badly when 
once the tape has been wetted, the adhe- 
sive separating from the rayon backing and 
adhering to the skin of the patient when 
attempts are made to remove the tape. 

40 It has been found that rayon fabric back- 
ings can be used in surgical tapes and tapes 
having excellent adherence of the adhesive 
to the rayon fabric backing obtained even 
after the tape has been thoroughly wetted 

45 if the pressure-sensitive adhesive mass is 
used is of the arcylate type. These pres- 
sure-sensitive adhesive acrylates generally 
being polymers of alcohol esters of acrylic 
acid or the copolymers of these esters 

50 either with each other or with other co- 
polymerizable monomers having strongly 
polar groups. Accordingly, one preferred 
manner in which the present invention is 
practical is to use in combination with a 

55 woven rayon or other woven fabric back- 
ing of synthetic cellulosic yarn a pressure- 
sensitive adhesive acrylate mass. 

When tapes are made in accordance with 
the present invention using pressure- 

60 sensitive adhesive masses which are some- 
what hydrophilic in nature, such, for ex- 
ample, as pressure-sensitive acrylate poly- 
mers and copolymers, it is found that not 
only moisture vapor but actual liquid, such 


as perspiration, is readily wicked through 65 
the depressed acrylate hollow adhesive 
pins 14 passing into the fabric backing 
where, when the fabric itself is absorbent, 
the liquid can spread laterally for rapid 
evaporation. This is not found to occur 70 
with the conventional rubber-base pressure- 
sensitive surgical adhesive masses. This 
wicking action through the adhesive sur- 
face of the tape to the tape backing is ob- 
tained with pressure-sensitive acrylate 75 
masses even where the depressed areas are 
quite small in diameter, this effect being 
obtained with depressed areas of diameter 
no greater than about .002 inches. A tape 
having excellent moisture and liquid trans- 80 
fer from the skin surface can accordingly 
be obtained with very small diameter de- 
pressions which are hardly visible to the 
naked eye, a large number of such de- 
pressed areas being provided, spaced close 85 
together, over the adhesive surface of the 
tape. With a tape made in this manner, 
substantially the entire skin surface under 
the tape is either under or immediately 
adjacent to a vented section through which 90 
moisture can escape. 

In preparing tapes of the present inven- 
tion, the tape backing 11 is first coated with 
a thermoplastic pressure-sensitive adhesive 
mass 12 by any conventional means, such 95 
as by calendering the mass on the fabric 
backing, by spreading the adhesive on the 
fabric by means fo a doctor blade or by 
any other suitable technique. The adhe- 
sive coating is then pressed into the main 100 
body of the fabric backing at spaced inter- 
vals to provide the hollow adhesive pins 
14. Referring to Fig. 4 of the drawings, 
this may be done by passing an adhesive- 
coated fabric 15 formed of a backing fabric 105 
16 and an adhesive coating 17 between two 
rolls 18 and 19. Roll 18, which acts as a 
supporting roll, is provided with a hard, 
smooth surface which is adapted to con- 
tact the uncoated side of the fabric back- 110 
mg 16. The other roll 19 is provided with 
a plurality of blunt projections 20 which 
press against the adhesive coating 17. 
These projections 20 are preferably heated, 
by heating roll 19, to a temperature of 115 
about 280° to 400° F. The backing roll 
is chilled, as for example, by circulating 
cooling water therethrough. By cooling 
the backing roll, the adhesive, softened by 
the heated projections 20 and pressed into 120 
the fabric 16, is prevented from passing 
completely through the fabric backing and 
making the back of the pressure-sensitive 
adhesive-coated sheet tacky. 

The following example is given to help 125 
further illustrate the invention. The ex- 
ample is for the purpose of illustration only 
and the invention is not limited thereto. 
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Example. 

A rayon fabric formed of 150 denier 
yarns and having 108 warp and 56 weft 
threads to the inch is calender spread with 
5 a pressure-sensitive adhesive mass. The 
pressure-sensitive adhesive is a rubber- 
base surgical adhesive of the conventional 
type containing natural rubber, stabilized 
rosin, lanolin, zinc oxide, cornstarch and 

10 antioxidants. A similar fabric is spread 
with an acrylate copolymer formed through 
the copolyraerization of 3 parts by weight 
2-ethylhexyl acrylate with 2 parts by weight 
vinyl acetate and having a Williams plas- 

15 tivity of 1.70 mm. Sections of both fabrics 
are then passed between two rolls, the 
bottom roll formed of cast iron and having 
a hard, smooth surface. The top roll has 
a plurality of projections extending from 

20 its surface, each having a diameter of 
0.006 inches, the projections being spaced 
16 to the inch. The top roll is heated to 
a temperature of 350° F. The adhesive- 
coated fabrics are passed between these 

25 rolls with the adhesive-coated sides facing 
the roll with the heated projections, the 
rolls turning at the same speed as the linear 
speed of the fabrics. The fabrics as they 
pass between the rolls have the adhesive 

30 forced down into the surface of the fabrics 
at the points where the projections contact 
the adhesive surface, forming within the 
fabrics the hollow adhesive pins hereto- 
fore referred to. The fabrics thus treated 

35 have a total adhesive depressed area of 5%. 
The adhesive-coated sheets with the hollow 
adhesive pins formed therein are then slit 
into tape strips of 2 inches. Sections of 
the adhesive-coated sheets which have not 

40 been pased between the two rolls are also 
slit into tape strips of 2. On tear tests 
made one these strips, it is found that the 
fabrics in which the hollow adhesive pins 
have been formed tear with substantially 

45 less fraying at the edge of the fabric than 
those which have not been passed under the 
adhesive depressing roll. 

Ink is spilled onto a smooth surface and 
the tapes, that is, the tape with the rubber- 

50 base surgical adhesive coating with hollow 
adhesive pins formed therein and the tape 
with the acrylate pressure-sensitive adhe- 
sive coating with hollow adhesive pins 
formed therein, are placed with adhesive 

55 mass down over the spilled ink. The ink 
rapidly passes through the tape having the 
acrylate pressure-sensitive adhesive mass 
and spreads out laterally over the absorbent 
fabric backing. There is substantially 

60 little penetration of the liquid ink, how- 
ever, through the tape containing the con- 
ventional rubber-base pressure-sensitive 
adhesive mass. The moisture vapor trans- 
mission rate of the tape with the depressed 

65 rubber-base pressure-sensitive adhesive is 


185 gr./lOO sq. in./24 hrs. The moisture 
vapor transmission rate of the tape with 
the depressed acrylate pressure-sensitive 
adhesive is 200 gr./lOO sq. in./24 hrs. 

WHAT WE CLAIM IS:— 70 

1. A woven fabric-backed pressure- 
sensitive adhesive tape having improved 
tear characteristics comprising a woven 
fabric backing; an indented pressure- 
sensitive adhesive coating on one surface 75 
of the backing; hollow pressure-sensitive 
pins, formed by forcing areas of the adhe- 
sive coating into the body of the fabric 
backing, comprising the indented portions 

of the adhesive coating; the hollow adhe- 80 
sive pins being distributed throughout the 
backing including the edges thereof, and 
extending from the adhesive-coated surface 
down into the main body of the fabric 
backing; the walls of the hollow adhesive 85 
pins being porous and acting to filter air 
passing through the tape through the 
porous structure of the pins, the hollow 
adhesive pins also acting to bond together 
adjacent threads in the woven fabric back- 90 
ing and inhibiting unravelling of threads 
of the tape when the tape is torn. 

2. A tape according to Claim 1 in which 
said pressure-sensitive adhesive is a pres- 
sure-sensitive acrylate adhesive. 95 

3. A tape according to Claim 1 or 2 in 
which the woven fabric backing is formed 
of man-made fibres. 

4. A tape according to Claim 3 in which 
the woven fabric backing is a rayon fabric. 100 

5. A tape according to any of the pre- 
ceding claims in which said hollow pins 
are not substantially larger in area than a 
each other. 

6. A tape according to any of the pre- 105 
ceding calims in which the hollow adhesive 
pins bond together adjacent threads of the 
backing at points spaced not more than 
0.25 inches from each other along the 
thread. »0 

7. A pressure-sensitive adhesive tape 
according to any of the preceding claims 
in which 2% to 60% of the pressure- 
sensitive adhesive-coated surface is pressed 
down into the woven fabric backing of the 115 
tape to form the hollow pins. 

8. A tape according to any of the pre- 
ceding claims in which the perforations in 
the pressure-sensitive adhesive coating, re- 
maining from the adhesive in the open 120 
areas having been pressed down into the 
fabric backing to form the hollow pins, 
are not substantially larger in area than a 
circle having a diameter of 0.015 inches. 

9. A tape according to any of the pre- 125 
ceding claims in which the woven fabric 
backing having an average interstice be- 
tween threads of not larger than 0.003 
inches. 
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10. A woven fabric-backed pressure- 
sensitive adhesive tape constructed and 
arranged substantially as hereinbefore des- 
cribed and shown in the accompanying 
drawings. 


For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 Southampton Buildings, 
Chancery Lane, London, W.C.2. 


Abingdon : Printed for Her Majesty's .Stationery Office, by Burgess & Son (Abingdon), Ltd.-4964. 
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2, 
from which copies may be obtained. 



978566 COMPLETE SPECIFICATION 

i cuec-r Thls d™ win l is Q ^production of 
1 SHEET tnQ o r jgi n ol on a reduced scale 



2 1§ 
< 


O * v 
Ug-5 


00 m 



